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Just taking a look on how our electricity system is at home, we may discover that major parts of our consumption loads are becomingmore and more DC, e.g. laptops, cellphones, LED lights, displays, etc. So, why electrical grid is conceived in AC? Main reason is that the grid is designed to support loads for more than one century, basically induction motors and other AC appliances. Furthermore, in order to transport electricity with minimum losses, we have to increase the voltage to reduce the current, which was only possible by using AC transformers. After one century, the loads at home have been inherently changed a lot, but not the electrical grid. This means that every time we plug-in one of these new loads to the grid, it is necessary to convert from AC to DC. You can easily notice the huge losses of this conversion process from the dissipated heat at the transformer of your laptop. On the other hand, generation is also changing from big synchronous generators connected to nuclear, coil, or hydropower plants to small solar panels, fuel cells, or batteries, which are essentially DC sources, even small wind or gas turbines are more efficient by using only one converter (AC/DC) instead of two (AC/DC and DC/AC). This is pointing out a next future in which microgrids and distribution systems at homes and buildings would be done in DC. With home microgrids, now AC and in the future DC, electrical vehicles will be also playing an important appliance role at home. It is expected that during the night, when the electricity is cheaper, the electrical vehicle energy storage may be charging, i.e. filling the battery set and/or generating hydrogen for the fuel cell system. This revolution can be seen as a "back-to-Edison" phenomenon, which is already happening in high-voltage direct current (HVDC) systems and is becoming a reality in low-voltage and medium-voltage distribution systems. DC microgrids and DC distribution systems are spreading around the world with many different applications: DC data centers, DC homes, DC buildings and offices, DC ships, and so on. In the view of this rapid establishment of DC in the distribution level of the future smart grid, the objective of this Special Section is to disseminate state-of-the-art research and discusses the possibilities and the merits of adopting a DC control system for enhancing the economics and the resilient operation of a DC microgrid, and to test the proposed hierarchical control strategy that applies to a DC microgrid.
II. STABILITY ANALYSIS AND SOLUTIONS FOR DC DISTRIBUTION SYSTEMS
This section includes five papers about stability analysis and enhancement for DC distribution systems and islanded microgrids. New applications such as DC grid ships or DC distribution systems connected to electrical vehicles need for stability assessment and improvement. Special attention is rising in DC systems that include constant power loads due to the instability issues. 1) "Stability Assessment of a DC Distribution Network in a Hybrid Micro-grid Application" by P. Shamsi et al., studies the stability analysis of a dc distribution network in an AC/DC hybrid micro-grid. The extended averaging method of the DC distribution network is developed and the stability assessment is performed by using pole-zero analysis. 2) "Degree of Influence of System States Transition on the Stability of a DC Microgrid" by S. Sanchez et al., presents a methodology that takes into account the structure of a DC microgrid system and evaluates its stability. The stability analysis and real time simulation results present the grid behavior and validate the limits of operation. Converter in a Converter-Dominated DC Microgrid System" by R. Ahmadi et al., describes the controller design procedure for a line-regulating converter in a converter-dominated DC microgrid system. The purpose of the controller is to mitigate the effects of the constant power loads on the stability and performance of the DC microgrid system. 5) "Stability of a DC Distribution System for Power System Integration of Plug-In Hybrid Electric Vehicles" by M. Tabari et al., proposes a method for enhancing the stability of a DC distribution system that integrates plug-in hybrid electric vehicles with an AC power grid. The DC distribution system is interfaced with the host AC grid via a voltage-sourced converter which can also embed photovoltaic modules.
III. LOW VOLTAGE DC DISTRIBUTION UTILITY SITE
In this section, three papers from a real low voltage DC distribution site are presented, including practical solutions design and implementation. 
IV. PROTECTIONS FOR DC DISTRIBUTION NETWORKS
In low voltage DC distribution systems, new protection devices and systems are required. In this section, two papers are devoted to DC systems protection. 1) "An Advanced Protection Scheme for Enabling an LVDC Last Mile Distribution Network" by A. Emhemed et al., presents an advanced protection scheme that addresses the challenges for protecting an LVDC distribution network. The scheme takes advantage of advanced local measurements and communications that will be integrated in smart grids, and the excellent level of controllability of solid state circuit breakers. 2) "High-Speed Differential Protection for Smart DC Distribution Systems" by S. Fletcher et al., proposes a high speed current differential implementation approach for smart DC distribution systems capable of sub-millisecond fault detection. The implementation approach can consistently achieve protection of the system operation within the order of a few microseconds.
V. OPTIMIZATION, ENERGY MANAGEMENT AND DEMAND RESPONSE
In order to optimize the configuration and operation of the DC distribution gird, demand side management systems and energy management systems are necessary. This section includes four papers dealing with these issues in DC microgrids for residential clusters, buildings, and communities. 1) "Dynamic Partitioning of DC Microgrid in Resilient Clusters Using Event-Driven Approach" by M. Simonov, presents a dynamically reconfigurable system with cognitive intelligence that is capable to assess the resilience of and to re-build better resilient grid partitions. The algorithm, which was originally designed for AC and translated to the DC case, lets perform automated actions across the neighborhood. The proposed tool helps assessing DC microgrids with a high penetration of renewable energy. 2) "Towards Building an Optimal Demand Response Framework for DC Distribution Networks" by A.-H. Mohsenian-Rad et al., designs a demand response algorithm for DC distribution networks. The approach is based on adjusting the internal parameters of power electronics loads to ensure reliable and efficient operation of the DC distribution system.
